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Abstract ofW09745414 

1 ,4-Disubstituted piperidine derivatives represented by general formula (I) and pharmaceutically 
acceptable salts thereof, wherein Ar represents heteroaryl having one or two heteroatoms selected from 
the group consisting of nitrogen, oxygen and sulfur and optionally fused to aryl or benzene (wherein each 
hydrogen on the aryl and heteroaryl rings may be substituted by lower alkyl, halogeno, lower alkoxy, 
amino or hydroxymethyl); R<1> represents C3-6 cycloalkyl having one or two hydroxyl groups on the ring; 
R<2> represents heteroarylalkyl having one or two heteroatoms selected from the group consisting of 
nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C5-1 5 hydrocarbon, 
aralkyl, arylalkenyl or benzene (wherein each hydrogen on the aralkyl, arylalkenyl and heteroarylalkyl 
rings may be substituted by lower alkyl, halogeno, lower alkoxy, amino or hydroxymethyl); and X 
represents O or NH. Because of having a selective muscarine M3 receptor antagonism, these compounds 
are useful as safe remedies or preventives with little side effects for respiratory diseases such as asthma, 
chronic respiratory obstruction and pulmonary fibrosis; urologic diseases in association with urination 
disorders such as frequent urination, urgency of micturition and urinary incontinence; and digestive 
diseases such as irritable bowel syndrome and convulsion or motor hyperenergia of digestive tracts. 
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(57) Abstract 

I,44)isuhstitutcd piperidine derivatives 
represented by general formula (I) and a 
pharmaceutical^ acceptable salts thereof, Q 
wherein Ar represents hetcroaryl having one or 
two heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and heteroaryl rings 
may he substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxymcthyl); R 1 

represents C u cycloalkyl having one or two hydroxyl groups on the ring; R 2 represents heteroarylalkyl having one or two hcteroatoms 
selected from the group consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C, lv 
hydrocarbon, aralkyl, arylalkcnyi or benzene (wherein each hydrogen on the aralkyl, arylalkenyl and heteroarylalkyl rings may be substituted 
by lower atkyl, halogcno, lower alkoxy, amino or hydroxymcthyl); and X represents O or NH. Because of having a selective muscarine M, 
receptor antagonism, these compounds arc useful as safe remedies or preventives with little side effects for respiratory diseases such as 
asthma, chronic respiratory obstruction and pulmonary fibrosis, uroJogic diseases in association with urination disorders such as frequent 
urination, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
hyperenergia of digestive tracts. 
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m m m 

i. 4-imw<»i»vm& 

%iwi i.4- ^Bjft u v >wm&> mf\z*v>w&; 
m^m^mmxitmimmm^<o^mxii : fpi<Dfz«><D^mim-r?>o miz 

mm 

mymmm. am. mm, mmwrnmu mm\ mmtt\zmz-tz\ 

i^Sl^Tl^ [Basic and Clinical 
Pharmacology 4th Ed., (APPLETON & 
LANG E) PP83-PP92, (J9 8 9) : D r u g News 
& Perspective, 5 (6). PP 3 45-PP352 

(1992) m%m o 

r«jc N M t %®mtfcmmz^ ^LxM^nwuw-m^mmmiz^t 

immizfetfLtZtztb, vf®i%% t m&<DfemMXtt : fMMt LTffll>J:-5 

t-?z>m&, am. m>L\ nmmoumm^ mzM 2 &®mz&m-ir&fc& 
fcmw<D>t>mizMt> s gijftffl frffim ttnts * ©esc#*<ai < * & e> nx i * 

So 
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iss^3s±('^-r 3 - 6 x ? p r^+;i/s^ u r 'urnm 

;UT ^^r-;HX ti^C >tf >3g LT C ^T fc «k I ^gfcffil?. IS^Mi^S: 
Ulfll? J&^tt*ifc&^3!tfft<& 1 XI*2ffl(D^f-aS?&frrS^Ta 

?-s fi|7;V3^yI, 7~ygXtfh Ka + Wf^l/gTE&SftTtvc 
fccfct\) *l/TXttOXIiNH**f] Tw$ft«*RKttl. 4- 

ismwiv* >j v ^Btujt^R^ai^wK^sft^ sas*iiiR-r-s fc©T* 

>M 8 S$(*fetFt(^ffl*WLT*>*), *<Dfcfc % SOf^ffl^/j: < 3c^T*> 

So 

BITC* WWKfct>Tfflt>t»ft5fflS©«i**gEiSL, *»5IC-3<.»T 




R 



[I] 



WO 97/45414 



3 



PCT/JP97/01T70 



#J*tf2-b?'Ji>yUS. 3-e»Ji?;US % 4 -f >J vyvg, 2-f77'J^ 
2- f- i^yUS, 3 - ^ i - >r = y-y 2 - -f = ^ v* 

7>;;USs 3-7'Jyl/g, 2-fnyA^ 3-tfn'JyUg N 2-b*'J=* 
4-b"y *v?^1/Sh 5 - fcTU ~ y-jum, 2-V?i?-A<&, 3 
-b'J^^yl/g. 4-e»;m*« H 2-*yj-7l/g s 2-^>'/^ 

-^-yuaxte 2 - > k »; yug£ W £ C i: 3&<-c* So 

r i ~ 2 ffl©*»**s±icwr*K*» 3 - 6 fa© ■> * n t;u+ 

: sJls&^ 2 - b Kn*->-/y- d/p b*yl/g N 2-b Kn + y^^DW 
S> 2-tFD + yy^p^yf;H N 2-t Fo+yy^ n^WH, 
3-kKD + ->y^pyf;i/S, 3-b Ko^yy^n^yf 3-h 
Kn + ^y-o'M^/Ug, 4-tKD^yy^ D ^y;l/S, 2. 3-^ 
bKD + yy^o7'f;H, 1. 2-ytKo+yy^p/^^ I, 
3-ybKo + yy^p/<yf;VS % 2. 3--/bKn+yy^p^>f;i/ 
2. 4-ybKo + yy^p^yf;i/S, 3, 4-i/b Ko^yy^D 
^>*/l/g. 2. 3-ybFn + yy^D^y^ 3, 
•> > ^ u ^ •> yug Wtf b ti 5 o 

~1 5«©S«ttgU<tt$MHft-c*»K 7yU*yPg N 7yl>y^yU 

ry^-yi/S, n7;u*;i/»±©tt«t©7k*JR : f*<fiiRT;i/4-/i/-c 
E&&*iTOTk<fct^vy* PTyu+yi/yyu+yussc/^^ PTyi/+yU7yi/^ 
~yug, tf •>^D7^*;u55±©fi^©7k^^fij^7yu+yVTM^$*i 

TI^T b^y" PT/l/*yU7^4-^S2&a f t*->^a7^*;U7yU^— /I/ 
oT;l/^~;W«U:©ffi«©7lc3R^*<fi»7^^"Cjl»$nT^ 
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& J; t * t* •> ? n 7 yl/ >5r jl ;|/ 7 A/ 4- /US & If t* •> ? p T /P ^ - A/ 7 A/ ^ — A> 

A/£x 2-/^^7^^ 3 - y f-A^yf-zl/g, **^>f- 
A/g, 1 -yf-A/^^/Ug, 2 ^/l/^>^;ug s 3-yf;K>f;b 
4 - /+Jl<>?)im^ 1 -y^/lxv+vA/®, 2-^ 

;l/^\+>;i/® x 3-y- ^;U^\+^;US X 4-/^/1^*^1/^ 5-y^A/ 
^s^/Ug, 2. 4 - i>/f-/l/^>-f /Ug. 2 - x^yU's* <>/Ug, 4. 5 
- 3 L A/'\*->/l/g N 4, 4 - y> ^/l/^>^;l,g x ^T^/l/g^ 4 - / 

^A^T^ug, *?^A/g N 7-A/g, r^A/g, -)yr» Kf*-> 
A^g N MJ-fWl/g, f h^fi/M, sOfr-Ti/fr&^OTJUrJm : 

3- y ^;u- 2 -y^x/ug. 2-^>x-A4£, 3-^>xx/ug N 4- 
^>x-=-/Ug, 3-^f^-2-^>f-^i, 3 - y ^/U- 3 

A/g^ 4 -y 2 -^>-r~;l/JS N 4 3 -^^x— /l/-Sx 4 
-/^A— 4 -^yf-x/ug. 2 -^-bx/ug, 3 -^*-t?^/Ug, 4- 
4 3^A>- 2 -'V**— A/& % 4 - / f-/P- 3 -^\^-t?- 
A/g, 4 -y 4 -^•bxyl/g, 5- J+Jl- 2-s\*-t-)m, 5 

-y f-A/- 3 -'v^-tr-A'lL 5 -y 4 -^s+H?x;uS> 5-^f-A/ 
-2-^\yx^;UJS > 5-/^^-3-^-/^-^, 5 -y f-A/- 4 -'S 
yx-;VS> 5 -^/u- 5 -'sT'-xx/H^ 3. 4- -^y^;U-2-^> 
x.^ug> 3. s-^y^Az-S-^v^x^g, 4. 5- vy^yu-2- 
^-trx/bg, 4. 5-i^^A>-3 -'N+irx/ug, 4. 5-^>f-;U- 

4- -\+-b-;^ tf^r-x/Ug, y^/Ug, x-bx/ug, ?>-f'-fe.=.A/ 
® x K-r-bxA/g, h Vx-b-A/g, f- byr-k-Jm, ^>^x-bx;ug 
^t^A^^i^g ; 

2-^>^-/USx 4-^O^/Ug. 4-y^;u-2 
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3^1/7p f;USx ^^py^y^wSs ->y*P 

J?)m, y^'^^7'f;^xf;^S N is? tVl/g x ^y*n^ 

y^-yl/-7*^^S x i/y-p* y-^Mf^S, i/y-ptf ^f-^x^i/g. 
D^-^f^D bVUSx P*y-^;y7'f-;>l/g N 1 - > 5^l/-> £ yf- 
;M^,»i/g x 2 ^/by? p^y^;M s-^f^y^o^vf 
;Mf-;Ug N 1 -xf-;u->y-p^y^;vy ^/l/S, 2 -x?-/i>S/£ a^>f- 
3-if;l/y?D^VWf;H, 2 - y^n^>f;l/xf 
/Hx 2- ( 1 -> f-JUis? p^>^;U) x^;0,g N 2- (2-^^;b->^ 
cOfvl/) x^;Wg N 2- (3-y^;l/v^D^>f-/l/) x^;l>g. 2- 
( 1 o'O^yi/) J^i-Jim, 2- (2 -x^;Pi/^ D^>f- 

jV) x^;l/g N 2- (3 ~x^;l/->^ p^>^;U) x^;l/g s l-J^-frs 

? n^i/jU/ TjUM^ 2 -xf;i/->^ D^\*fy;l/y: 3-x,^;W> 
y-p^-z/M^Ug, 4 -x^;i/->^ a^y;M ?-;1/3£n S/^a'S+S/ 
Jl/x^;^ 2- (1 -^f-;l/">^D^+v^) x^;U& N 2- (2-y^ 
;i/i/^n^ + i/;b) x^A<g, 2- (3 - J *J\/is ? w\* is fr) xf-;U 
g. 2- (4-^f;l/-y^P^y;W x^;ug, 2- (l-if;Vy^o 
<\*isjl,) x^;l/g, 2- (2-x^;l/->^ D /\+>/;u) x^;Ug % 2- 
(3 -x-f ;U>'?P'\*>'/U) xf-;ug > 2- ( 4 - xf;l/y ? d^\+ •> 
j]y) x^g, 1 -y ^U^y-p^T^M^Ug, 2- /^JUisy- 
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x;Mf-A>g. 3 -j^yi/i/? p'nt^m^/i^ 4 -x^;^•>;7o/\7 B 
x;^;<x;^g. 2 -i/^ o^xA-x^A-g^ 2- ( 1 - y r A->y* o'nt' 
x^;ug N 2- (1 -/ ?)Ws>rv<\-71-)\,) x^/Pg N 2- (2- 
yfAi'^D^A/) 2- (a-^f-^S/^D^f-yp) xf 

^Ss 2- (4-*f\rt/5/*D'v7f\rt/) xf-^g, 2- (l-x?-A>>* 
n'xy^/t/) x*A,g N 2- (2-x^;l/»>^D'\^;p) x^A-g^ 2- 

(3-xf;l/y^n^f;H xxA-g % 2- (4 - xf /V^^n^f 
M x^Ag N l-^;l/y^Dt^;M» 2 ^l/i^o*^ 
x^MxAg^ 3 -^^>^n^f4/> f-Ag, 
f-;M^Ag N 5-^ ^;Ux^n^-^f-;i/y ^/i/S, l -xf-A->y* d;*? 
?-/MxA>g x 2-xf-A-y y 'n;f y-x;U^?-;l/g N 3-xf;Py^Dt^ 
xA-^xAg, 4 -x^t^y'UTj-y-^-Ay^A'g, 5-xf ;|/->^Dt^ 
?-/uyxA<g, 2- (l xA-^y-D^y-xA-) xf-A-g, 2- (2-^ 
f^y^Dt?f;V) x^Ag N 2- (3 - ^ f-A-y'y' P^y-^AO x^A 
Sx 2- (4-yf;Vy^Dt^fy|/) xf-Ag, 2- (5-^f/l/->?D 
;fy*f-A) xf;l/S % 2- ( l - xfyl/y? a* 9 f-A) x.^Ag x 2- 

(2 -xf^/i/^ p*y*f-A) xf;H, 2- (3 -x^A>y- o^^f- 
A) xf;H, 2- (4 -x^Avy*p;ty-f-A) x^Ag x 2- (5-x 
xAi/y- p^y-f-A) x*Ag3?©->y* D7yl/^;l^±©ffiS©7k^ ; f 
M7A*ATl&£ftT^T&J:^vy*P7A*A7A*Ag : 
•>^yDf'Jf>xf;l/I, •>^D7Dt , 'Jf>7'Dt , ;t/S N -yy-p^p 
fc''Jx>7xAg N •/y-p-XpfDxV'Of Ag, v/^DT'f Uf>xf 

x 'Jf^yf;H, y^D^>f'Jf>xf;H N >^n^>f-U-r>y 

PfAg, '>^D^>^i;T f >-/^;l/S N ^y*P^>^ 'J-rV'O^Ag, 

^y-p's+i'Uxyxf-Ag^ •>y*p'\*->'Jx>yp fc:Ag x ->9w\* 
^'Jfyyf^ y^DMy | Jf>' / <>f;l'S > >^DVf ijf>x 

xAg N y^DA^f 'jfv^Dtm '>^DA,yf> ux^y^i/Sx -> 

y*P'\7x l Jx>'<;<'xAg x y^ot^'JfVxf^I, >y-p;J-y*f- 
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y^Dypfy^o^K is?z>7n¥j\s-7T-j\<^ ^9 p^p bVU^. 

— ;l/g N p^>^;U7°p^<— v^P^>^;U7'x-yUSx v?P 

^>f-;u^>x^;l/S N yi7P^v;l/-/p^>us s p/\*>;i/7x 

^ug. ^^P-\^v;U^>x-^S. ->^7P^-/^yuyp^^g N v/? 

p^- ^ ^;^p^;US^© ? p 74>4-;U7 A^r^jim : 

k'x^D [4. 1. 0] ^7°^- 1 - 4 )b / 1- t~-><?a [4. 1. 

0] 's:/?- 2 --OM^;l/g x b"v?P [4. 1. 0] 

/J-Jl<&s b>?p [4. l. Oj 7 ^;VS, b->?p 

[3. 3. 0] 1 --r/Mf-;Ug, t'i/^P [3. 3. 0] *99 

-2--OM^g, )£i/^v [3. 3. 0] 3 --Ob/ ^;t/g, 

b'->?P [4. 1. 0] ^\7°^- 1 --T;l/X^;bS, b'v^P [4. 1. 
0] 2 -<;l/x^;ua s b'v^P [4. 1. 0] ^y^-3--r;u 

t'v^P [4. 1. 0] 7 -^;U3if-;|/g N b>*P 

[3. 3. 0] ] -^l/^fvl/g, b'->?p [3. 3. 0] 

-2-<i )li.*)V^ fc£->^p [3. 3. 0] 3-^yl/i^^S, 
b'x^p [3. 2. 1] 9- 1 ^Ug. b">?P [3. 2. 

1] ^^-2-^M^Ug, bi/^p [3. 2. i] ^-^^-3--r;u 
/^Ug, b>>^p [3. 2. 1] 8-<;M ^;VS. b"->?P 

[4. 4. 0] x^- 1 --f JV/^Jim, t'isfv [4. 4. 0] v-'ij-2 
-Jjm-Jim, \£i/9u [4. 4. 0] b*>? 
p [4. 3. 0] y-^-- 1 --OM^Ug, b*<>?P [4. 3. 0] J-f- 
b"«>?p [4. 3. 0] y±-3-^^/^JVm. b*-> 
?P [4. 3. 0] y^-7--Y;M^;Ug N b>>?P [3. 3. 1] J + 
- 1 --OM^Ug, b->^P [3. 3. 1] y ±-2 ->OM^ug x b 
">^P [3. 3. 1] y^--3--Ol/y ^;bg, bi/^P [3. 3. 1] 7 

t'y^D [3. 1. 0] 'x+lf- 1 --OUy. 
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b'->?o [3. 1. 0] '\*-y--2->OM?-;ug, t'^o [3. 
1. 0] ^+-^-3 -<<JU/ f-jum^ t'istru [3. 1. O]^*-*- 6- 

b'->^n [4. 1. 0] ^^-l-"!^^!/!, b*v/y*o [4. 1. 
0] +>rf9- 2 - -f;Vxf; A<g N h'>^o [4. 1. 0] ^7^-3-* 
il/xf;;H, b*>?n [4. 1. 0] ^7;? - 7 - -f ^if-;H^£0 tf 

vy*P7pb , ;U7°Pb°xwW i'yDT'DWf^H, i'^D'/DfM 

^D^yf^Dt'-)l/S, •>y-p^>f-/b7f-.z.,^ S/*a 

o7f- ;u7p b*;H£ x D^>f-;Mf;H, >^d^\ 
+-t?^;uy n^^-tr-yUi^;^ ^ y- p/\7-r— ;M 

(l-^f;i/-2-y^D^>f-/H 
9)1- 3 - y^^S, (2-^;l/-l-y^n^yf 

-;U) (2-^f;V-2-y7D^>fx;i/) y fvUSs (2- 

Mf-JH/- 3 - ->:7a^>-7^L;l/) ;><^;l/g N (n-yf;l/-2-y^D^> 
7--)l) /9)U&^ 1 - v^d^>x^;U) y^^S, (3 

1 - fy^o'Of-yl/) ><f-/l/S % (3-^-t^U- 2 -->?p^ 
>x— y^7l/g x (3 - ^ 9)1- 3 - D^>r-yU) /9)im, 
(4 2 - d^>t--;1/) y^Ug, (4-^f;l/-]-i/^ 

o^>x-;i/) ( l 9)1- 2 - is >? a y\*r *9)\, 
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(1 / ?J\s&, (2 -> 1 - 

•>?a^lr-t—)l) (2 -> f-yl/- 2 - 5/£n'\*"fe— >U) 

(2 ^U- 3 - D^\*-tr^;U) y (6-/fvl/-3 

- •> ? D^-t?^;i/) y^;Ug^ (6 -y ^/P- 2 - vy-p^-tr^U) / 
f^S> (6 -y l - i/^D^-b— y f-;l/Ss (3-y^;i/- 
1 - v/£o'vH?-;U) y^;l/g N (3 -y 2 - o^-b^u) 

(3-yf\fc- 3-i/^D^^-b->i/) (5-yfvi/ 

- 3 - o^\+-tr-;b) y^;US> ( 5 - y 2 - x ? d's*-^ 

l -isfo^Jr-t—jV) /j-Jls^ (4 2 -i/^n'vHr 

( 4 3 -•>*n'\4Hr.=j|/) y f-d/ffi, (}- 
^^;l/-2-^o's7'f.^;i / ) yf-,Ug N (1 -y^;U-3-^^D^\y 
-r ^ fvUg, ( 1 - / +)\,- A -is? D^yf-;W > f^l/SU ( 2 

- J TjV- l - n^7v--Jl) (2 -y 2 - >y* p'v 

^ f ^i, (2-y^;i/-3-i>^D'\7'x-;i/) 
(2-yf;V-4-i/^D^f-;l/) /i-Jim, (7 - J 3-i/y- 
vs-fr-fr) (7 2 - v^D^y-f— ^) yf-;l/ 

(7-/f;i/- l -y^D^f-yi/) y^;US, (3-y^;u-l- 
i/^p^f- y^yl/Sx (3 2 - xy-a^y-r^l/) yf- 
/i/g, (3-y^u-3-->^o^\y-f^;i/) y^;u^ (3-y^;l/-4 
->^d^\-/t-^;U) y^;l/g N (6->f;l/-3-/^DVf-JW y 
^;ug. (6-^f;i/-2-y^D^r-^) (6-y^u- 
l-y^DVf-^) y^Ug, ( 4 — y f~Jl/— ] — i/ 9 a / \'T-TS.j\/) 
y^ug> (4 -jt f-jv- 2 -'stws-T-T-At) y (4-yf-yw 

- 3 - is $ v^t-H) y*;l/g % {A-*f-)V-A -y)D^f- 
>U) y*-JU£ % (5-yf;l/-3-y^D/\/f-;W ^f/Vg, (5-^ 
3^1/- 2 - i/ y- D^\7°f-;u) y ( 5 - y =f-)l- l - •> y- o'V/f- 

y^S, (1 -y f-yU- 2- x^p^^x^-yl/) y^Ug, ( 1 - 

y Z-^y-U^y-T- — )^ y^^S. ( 1 -Jf-jU- A ~ 'Sy-X3*y- 
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(8-y^U-4-^p;i-?f-x;U) y^;Ug. ( 8 - y *)],- 3 - •> ? 

Sx (8-yf-;u- l - v/^p^^x-^U) y ^>vm. (3-y*\rt/-i- 
«>?p^-rx;u) y^;uSx (3-y^;U-2-^^p^^^^yp) /f- 
(3 -y^U- 3 -v^p^r^l/) (3-^,1,-4 
-•>^p^-^x-^) y^;bS> (7-y^;i/-4->>^p^-^7 L ^/U) / 
^^S> (7-y5^l/- 3 -->?otf ?-rx/l,) ^f-;t/g N (7-^^^- 
2-->?p*^x;U) /^yi/g N (7-y^;u- ] - i/tujt?7--)\,) 

-2- P^f x;U) (4 3 -v^p^^x 

4/) y^;l/Sx (4 ->f-;t/- 4-i^P*?-fx;i,) y^l/g, (6-y 
^;U-4- >^p^^x-;U) yf-yl/» N 2 -->^p^^t- 

x;u) ^;l/g N (6-yf-;i/-2-i/^p^^x^.yi/) (6- 
y^;i/- 1 ->?p:07^;u) 1 -i/?a*t 

(5- /f-Jl-2-i/?v*?T^;l,) (5 
-y fvl/- 3 -i/tvtt-T-jl) (5-y^yU-4 - *>?v* 

*,H/T®&<* ftTl ck I * ^ p T^y ^;l/7^+;Uy ; ; 
fc'^P [4. 1. 0] 'Ny?- 2 -x.y- 1 t'^^o 
[4. 1. 0] ^^-3-x>- 1 -^;M*;H8. b'i^p [4. 1. 
0] ^79-4 -x>- 1 f-;l/g s t*$/?n [4. 1. 0] 

- 3-x>- 2 -^OM bV?P [4. 1. 0] ^y?-4-x> 

t'i/^o [4. 1. 0] -\y^-2-i>-3-'fyU 
y^US. b'v^p [4. 1. 0] "\y?-3 -xy-3-^M 
t'x^p [4. 1. 0] ^^-4-x>-3->f;M^H, b'i/^a 
[4. 1. 0] ^;/?-2-x>-7-'OMf-;|/g N k*i/*n [3. 3. 
0] ^^^-2-x>-2 --OM ^Ug, b'^^P [3. 3. 0] 

- 2-x>3--T;l/y ^;PSs b'i/^o [4. 1. 0J^y^-2-x>- 
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1 t'y^D [4. 1. 0] 'V/?- 2 -xy- 1 -«f;t/X 
f^Sx b*£/?a [4. 1. 0] *\~J9- 2-x>-2-^;l/if-;US- s b* 
i^o [4. l. 0] <\79- 2 -x>- 3 -*;Uxf-;Pg N b'i/^P 

[4. 1. 0] ^-2-xv-4M;l/if^ h'i'^D [4. 1. 
0] 'vr£-2-x>-7--OUX7Sa>g. b">^D [3. 3. 0] 
-2-x>- 1 -^OUx^l/g % t*->?D [3. 3. 0] 2-x> 
-2-<f*xf-;l,g % b*</?o [3. 3. 0] tf* * - 2 -x>- 3 - <i )V 

&£ftTl^TkcU^b*->y'D7;l/^x;U7;t/*;bg : 

b">?a [4. 1. 0] ^7^-2-xy- i - *;i/X-rxyi/g N b'^D 

[4. 1. 0] *sf9- 3 -x>- 1 -/f;|/xfi/H, b'£/? □ [4. 
1. 0] ^y^-4 -x>- 1 --r;l/Xx-;US, t*i/^D [4. 1. 0] 
'VT^- 3 -x>- 2 -i-zi/jix-;^ b'v^u [4. 1. 0] V^- 
4-x>-2-^/Vxf^H % b*^y*n [4. 1. 0] 2 -x> 

-3-<;l/xfx;H, h*y^D [4. 1. 0 ] - 3 - x >- 3 - 

;l/xfx;H, fcf>/*o [4. 1. 0] ^-4-x>-3-^;l/xfx 
b'v^o [4. 1. 0] 'v/*-2-x>- 7 --OUx-t^;i4£ n h* 
[3. 3. 0] ^^-Z-xy-gM^xfxyH, b'vy-p 

[3. 3. 0] ^^^-2-x>-3--r;l/Xrx;i/|mcDb"^^Dr^ J !r 

7;Hrx;U7;U>Tx;l/g ; 

x;l/7*f-;«, y^D^yfx^D^x;H N y^a^^f-^fx 

x;py a ^x;Ug N D^\+-t^;U7>x.yU-i|^©^ ^ o7/l/7-x^7;l/ 
yx;l/g ; 

^x.;l/^>^^^g^ y?D7'n^-;K+y-;H N y^D7D^x;K 
7f-x;ug N y^pT'fx/l/T'Pli'x^ y^n7fx;l/7fx;^ ^ 
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tfrX'£Z> 0 

o-tfymtm-tLx^xh^ ^mmm-, mm^ik mmm^fr t> u 

&t 0J*tf 2 - £ 0 VjV* 2-t'<) -sJVm-JU^ 2-h'V i> 

V U frjt ^;Wg N 2 - -f = U ;m f-;Ug x 3 - « >J ;M 
4 - $ ?V ij ;M 3 - V 'i 5 - fcf -7 V* 'J ;M f- 

A*. 2-7'^M^U®, 3-71;^^ 2-b°D>;;M^g x 
3 - £ d 'J ;M 2-f'J; ^;U2£ N 4 - t° U ^ -^-^ ^ f- 

-;Mf-4/g s 2-*/'J-,M^U£. 2- 

So 

Wili, ^^g, x^;ug % 7Df^S, -fv7o^ 
7^g x sec-T^Ug, t-:/f-;l/g N ^y?-^ 

*^g£^U 0>i*(3V h + i/S, xh + vg, 7o# + yS, 4V7u# 
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to 7 ju n * • / # frtf-jm tit, mmm 2 « ^ u 7 <i© e»ttx 

nfc7;ys«t5o 

(i) a r i*7 -jmxtt^^vymtmsbx^Tb&^mmm^ m 

S'VxnTD-yUg (iU 7U-;USS^f-DT»;-;l'S©^±©7K^ 

mTimmrji*^ ^pyvjifk fi*R77io*-,g, ?; y-sxiit 
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(2) R'tt 1 ~2ffl©7X»S*3B±{-W"9 u *JK*«[3"-6«©->^a7^ 
*yV*£*U 4#fcl-k Ko + ->>^D^DtVl/S. 1-t Kp*>->* 

vyl/g^ 2 - t Kp*^? d^d fcVl/g, 2- t Kp* :> y* P7^yl/ 
&> 2 - h Ko + yy^ P^^/Ug, 2-hKn^->y^D^y^ 
3-tKa+->->^D/'f;H, 3-t Ko+yy^D'OfM, 3-b 
Ko*ix->?DA^>/Hg N 4 -h Kp + '>->^o^\+>yUS. 2. 3-^ 
th'a*i/y^D^^ 1, 2-ytFo + yy^n^^;H, 1, 
3-yt KD + xi/^D^yf-yl^ 2, 3 - Ya*i/i/9 d^>^/1/ 
2. 4-v?t Ko*i/->^D^>f-yP» x 3. 4 - 5? fc Kn + S'v'* o 
^>^yl4^ 2, 3 -vb Kp^^d^*^^ 3. 4-xtF'p* 

(3) XJiOXttNH**U *-Ct>NH*<*f*U>o 

(4) R ? fij^&5~l 5MOiafDX(i^fnOTO^t7k*S> T 5 

TyUV^yuss^^aT U -yi/Tyl/+yUS©S..I:07k^MT(iMTyu^ 
TBifc$*rU*Tfe«k^) *T-feT!^ [II] 

*17X l£ * S-T ?K X ii R • & R < (2 - ft £ T flife & * ffM L . 
R\ R - RtfR«lil^-!£U<l*«$Stt!>\ *tt*'tu TkfcfliH 1 * i&fikTJU 
*yUg;5m^&3~8ffl©v/£o7yM^&> 5/^7^-^ b*x 

? p Tj\,*jumm l < a t* •> * p r ^ mntR^tR *x 
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li R d t R 0 its *tl*'tl-%K ti r> TJK$» 3~8fi©S/*n7 

i/ * a 7;L/>r^;t/g, f> ? d 7;M^UgXtt t* v ? a 7^-;US^Bfife 

D^SXIi2 - try i?JlJ 5^g s 2 - t'U 2 
- k° >; i^yuy d 3 - fcf'J 4 - fcT U ^>0>g N 2 

-f7y''JWf;H % 2-toMf;H, 3 ^;Ug s l 

3-tr5 7»;;i/yf-yHSx S-t^'/'JyMf;^ 2-7'J;W 
^^Ss 3 -7 'J;M^;Ug, 2-h'D'J;Mf^S, 3 - fa 'j 

2 - e U ; -y-Jl/ 4-b''J; 5 - fcT U *y 

-A^/U» x 2-f5^-^^;us s 3- fcf y^-yM^/l/g, 4- 
k°';^"x^;i/^^;ps. 2 - *y f-;uau 2 -oy> x^.n,jL* 

A*Xli2--f>K «IU f^v^us, 7x*^g, 7 

x— ;l/7n kVug N ^x-ybT'p^yi/SRti-AfnT 'J -;l/7;l/+;US(i 
Mtvm^uS, (BB^/u^*^ Ti ygxiib Kp* 

ts. ; MKvi/'f >»*g % 77/nfei, ="^a* 

TOSHS. ^x>»ffi N 7^3/Ubr>Bttt*©w**^d-:>i»!fl ; 

(a) -jftSC [III] 
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Ar 

HO — { — COOH 



»##*x -»SC [IV] 



R"iitt«»5-] 5ffl©tein^u< ii*rertfo©li&fl&&&fb** 
y -;V7;^-«^fD7 'J -;U7;u4;ug©S3±©yRi{|M : f tiffing 

7/M^g, iS«R7^3 + i/S, 7^yS, Sl$*lfc7;yaS^ t Kd + 
SS^fctKo+i/yfyps, fi|87/^+i/^;l/,f-M 
XW7U-^+->^yU^;USTSfe$tlT^Tt <fcO) -£LT 

±l=W1 _ 5R*j» 3 - 6 <g© i/ ? D 7JMrJl&<Di%£;ttZ<D£ $X »A88S 

4- i/ /• f - i&mr* ^ jix- Jimy.it 7'j~w^* ^ 

S^^-T £ 7 5 yb+yl/gx 7 U -;U7^'!r-yUSX(S / \7 u D 7 V -)V7)V* 

v&<om&\u «KiKi;T«fiaiXttfi«7>P3*i/*M-/uaxii7 

(b) ±E-«^ [III] ©*^>K>«tXrt*oS(C:tt»*#*— jftSC 
[V] 
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HX 




Kffaufcft, -k [vii] 



UfcR ,n &tfR*°©£jfcRrt;*fTi\ 

(c) ±E-»« [VI] O^t^Wilfct, [VIII] 
r^-cho [vni] 

7)\>*)\,& (fiU »7»;-;uai, 7vi\>*Mk* 7 V-K7 

ttK>-e >n tm& lx^x *> «k t owra^ e>« 

Si¥frb3II*tl£ 1 Xli2M© / \-rDm^^Wr-5^-rD7 t J~;USl r L< 
(i^-f p7 U~;l'7^;i'S©S±©7k^^liM7;i/+;us N <g*K7;u 

/cb Kp + v^f-^g. Wr;u=i + v'^;i/^— yU3£X{i7U->l/7T+^77 




Ar o 



[VI] 



R 20 -!- [VII] 
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±E5C [V] RCf [V I] £*>^T> EKJioT^SftS IV 5 

85Efi!iSXS (a) Kfcl^ ^ [I I I] ©#;u*>&{i x [iv] 
[IX] 



±ISM^S^^fct>Tx tfl*S«il/T^ffl$*i*^ [ill] ©77 




[IX] 
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tlZ* mZH* N. N* - Vi/tv^i/A/ljfrtfiJj = K N 1 -xf;l/- 
tlx ftfc 1 -xf-yp- 3 - (3 - ^ f-;W7 5 J 7o bVt,) = K 

[III] ©<t£$l 1 *;WCtt LT 1 - 5 Sfltx ttfc 1 - 2 ^ffi©$Eilrt t 

-yyfMW; K N vpr+-tf>, ^>-t?> N b;l/i>, ^npA^-tf 
mU*ls>* ^oo*M, BttftJRjR* V^DDX^>. h'J?D 

ft, 5 #f8j~ 7 BfBk ft * L < it 1 0 OT- 2 4 MT&T-tf- L»5Cii< 
5* tl I I] <ZHk^KS«-5sC [IV] ®ttMX(i*«>tt<Dffiffl»j& 

imDtix^i^^^ aur, ^ [i 1 1] oit^i^fc 

[IV] ©tt^Xii-eoigji. l ~5 L < li 1 ~ 2 ^kd 

mieiC [x] oijyyy y>r\t&mu [i i n ©*;p*->& 
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^ [i 1 1] <oij)v^>momMmmwtvx\u w*.n^*7- m&l 

it [I 1 I] ©rt;l>*'>»©8S£if^7M&l;^ it [I I I] ©a;M$:/K 

vu? p 'J h\ tVN'n^OU? p >J K^©B&M^77^:>fi§^ p U K*£RJSS 
•ti:5^<!:lcJ:»)»'5C<!:*<"r#H Sttxxf;H^ it [I I I] 

-if-*- 3- (3-i?>f-;U7 5 y^P fcTAO *;l/t^-f 5 K, v7x~ 
;i/*x*y;U7 5? F\ ^t'U 5?7U^x;U7-f K- h U 7 x-^x-7-f >m 

IY\ 1 - t Ko*>"<> , /h'J7'/--iMP0N-t Ko*Mfc£ 
$9; 4--hD7zy-/k 2. 4-y-hD7xy-;K 2, 4, 5 - h 

;Ufx (2-y ;/-/-^) mtKm£-£ZLtlzJit)'&Z>Z.k&X' 
i£ [I I i] <o*Jistf>M<DKi&&mmW±$. [iv] ©lk&$jX!i*© 

N- ^;l/*;UA7 = Ks ^^+i^> x ^>t"> % h;l/i> N ?dd^> 
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-2 0°C-1 0 0°C<Digfflrt£f <5C£*<T£* 0 

ttz, *t [i in o^/^yK©St£;ttil«(*ic^i-^^: [iv] ©ft 

#(DWm%KfokT&z.2>Z tfrVZ 5^ [I I I] ©77 4/tfy 

®£>R^tt^3|tt l ^u&fcOiS [IV] ©^^Xli^cD^li l 
/k ft£L<& l ~2 ^^©l5fflF«9T'ffll^ C So 

[ix] t?^$ns^t^* s R'°^n^n^i~2fa07)< 
oft ^7)^)i^h^^\mm^m^^/^\m^m\ r * ° 

W^ft/cT^g, ^^tLfct KD4->>f-«. <£*R7^3*->77 

m^©#i?T'j: < *n^>n/ca^©^jcj: off-? c £#t-# s a 

MlW^ns. ^Tk^iLTI^ £7M*y-;k ^K^^y- 
>W ^7Kx h5b Kn7 7k ^7k^**if>3^<ff2U\> SElill 

1 0 0°C, mL<ii£U~8 0 o C(DltLmzXftTZtt<XZ2> D 
*fc> MT.fi (b) l-fct^T. ^H&I&Kfctf*;* [III] ©77;^ 
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tKlprS (a) \z&VZj& [III] <»*Jl'tf>8lXlZ*<?)Km j &MmWk 

*s [iv] wtG®t<Dm&Kfemmz\sxnm?z>zt&x"%z>. 
« [vi] ©fc£&*&©>r *y«as©fimu *ng(*:«fti©*ft, 

(Protective Groups in Organic 
Synthesis), T. W. (T. W. Greene) 

John Wiley & Sons ft (1981^) ^ICEfO^XIi 

l * 5 ^M5cH 1= ck 0 ft 3 C t § So 

yju^vwm. mmm<D&*m^x, t<im o°c~~mi oo°c 

A. £8**7 V * U£jHK|fttt«* % ffi L < lift- 2 0°C~jfo 
8 0 'COKI!*©**-? 1 0 M~ 2 4 tifflflrffl c t i 0 frbft 

So 

A x 5 JK «fca£tttt*©*Ufc£ffll*T % L < 1 

2 0k g/cm J ®7k^ffTlC^ ft£ L< li#5 0°C~&4 0*C©iglBl*9©ffl 
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LTfi^nS-^it [X] 
Ar o 

HO-4— d-X-/ NH [X] 

2aBii*ji^T, iuv 1 1] oit&oit, smizmtx, &g©#«Tic 
a [x] [vi i j o^tttoastt, a^<c»«*. a 

«\ »!3S?*AdlXliif^bK-^'>i8«t iC [X] Oik-&«5 

^^fcOS [VII] ©{fc£4fcl~l. 3^;b©Sij&T) ffifflUff^ 

i®&tl,Ttt* Wx.li'^xf^x-f;k f h7t Fo7 5>, 

* umbTfr-h V&mW£W& ; flitfRK* h U U ^ A3?© 

- v^7 7°Pt°/I/i^yl/7^ > N N-/f-;l/^-;l/^U >^ N- > ^;Ufc?nU 
N-^yUt'^'J N, N-^fvU7-D>\ 1, 8 - i?7if 

t"v/?n [5. 4. 0] *>>f^-7-x> (DBU) „ 1, 5-5?7Hftf 
[4. 3. 0] ;t-5-x> (DBN) W3»Wi7;>; 
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££1^ SHiftlg (O [X] 0<k^«50SC [VI II] 0 

y -;H£cD7/lo-MI : ^x^x-t^, fh7tKn75 

[X I ] ©ft&ft 1 *;urc*tUTx 1 t/UHMNt/K 9ft L< ti 1 ~ 1 0 
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ZLT&mtfcbT, m&Xm (a) K:fb^TE$!U.:R ,0 &tfR 21 ©£ 



CCSiElsa^ £>xf4>x~f/l\ fh7hKo7 7>lf©^W 
*K -8 0°C~^zg©|5HTiTt)tl^o *fcft-fflT#5^S<i:LT«. n- 

RtK&^fciatlg (a) % (b) \ (c) atf_LK8iJi*-Cf#£*l*5t 

*»IW©S: [I] ©tt&tfte, &77^0gtf!ftA*rt ij 
ftffl^^a'fCin vitroSO'in v i v oX<DU7,fj 'J >§&&Ji| 




CXI] 
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(J Co) «fc«J»lilUfcJBtt!£» (K.) T#afc„ 

, N _^- 1; (Hargreaves) [Br. J. 

Pharmacol.. 10 7f, 4 9 4 - 5 0 H ( 1 9 9 2#) ] ^ 
&LTn*>tz 0 t#t>*>s CHOJHBJISAX* U >1<k7-tr ^;U=> U 
^-(Receptor Biolo gyttSS) ,0. 2 nM [ 3 H] -N 
- y f;l/X3t:5 (84Ci/nmo I, New England 
Nucha rg!) S^M^^O, 5m 1 ©5 OmM h .»; X-*fiK % 

1 OmM MgCl 2 , ImM EDTAgiS (pH7. 4 ) *T'Mfi (#J 

2 0~2 5°C) > 1 2 0»^>+ a ^- bLtzW, 0. 5ral«U 
h'J^'^T-^Mt^X?^^- (Packard 3.-7 i )V 
?-7°)s- Y GF/C) -CRSiatiBU lral«U:hijXA.y7 
t--C 4Ih]»L/c 0 7 4/1/*— £5 0°CT1 Iftfflttlfllfk ^V^P-*- 

(Packard -7^ ? o vf- 0 ) ^Mt7 -f /U^-ICIR* L/c [» 
H] -N-^f;VX3t;7 $ On TV- r -yy^-v-v 

3 >J]<7>?- (Packard r *7**79> r) TfflSEUfco ttfc [ a 

£ $ ft] 1$ I* . x > & O' 7 ;U 7 7 (Cheng and 
P r u s o f f ) O^/ji [Biochem. Pharmacol. . 22 
3 0 9 9-3 1 0 81 (1 9 7 3^) ] |:|-,T> «» 'J # V KT* * 

[ 3 h] -N-^^yuxn^^ ^ 5 o%wm-rmmt^<Dm 

m (I Co) <fcO*toUfc#«UEt* (K i) 
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Kj (nM) 


JT1|/ nig 






m 2 


m 3 




90 


2300 


18 


5.0 


130 




960 


24000 


41 


23 


590 


mmm 10 


170 


16000 


39 


4.3 


420 



'J >Mg£l*fefr.liCg* (in vitro) 

1) m&vv*m%%izisiizM l g%ftt*trctm 

mWmMffiiLmz&^Bft (S^lcm) ^2 0ml©^ 

m-'v^'f b%mL C9 5%0,, 5%C0 2 « 3 2°C. 1/zM 
yohimbine (a 2 feinM) X'Mtz btz^^T. x^flfcffl 

3 0WWttfc^ »M^X»i (0. 5ms. 30V) 

McN A- 3 4 3 (2. 5x 1 0 5 M, M.itURftT^X h) KiSlR 
Wf&l£fS£3|Hl|g&Lfc (tt£U>Rfc) o «f»ttJCTfl:^UiR«*<|5I« 
Lfc$ N McN A-3 4 3 (lO'-lO 5 M) 3 fefflfiiC 

J;»)TOMcN A-3 4 3^1S#W: 0 McN A- 3 4 3 KJiSR 
ffclis McN A-343 &^HiJ©TOifi£ 1 0 0 % t btz a WSkit 
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2) mm?? bti&miztsvzM,&®#mm$m 
x&x&mtftmzm^ft-oizo s D&igtts ^ ooo-soog) * 

MliStfE$i*\ £jM£*tttBLfco *g#£2 Om 1 ©? byx-^y-tf-?^ 
hl£g&(95%0 2 , 5%C0 2 iiM. 3 2t) -Cftfclfc-r/^Xf rtIC 
«JJW3S^0. 5gi:T«Rtti:SlLfc. ffi»»tt4>ftft*Jfl(.*TlB»L 
fco 3 0 »FH¥*Mfc Ufcfft, (l o 9 ~i o- e M) *fififfi^ 

*©1 OftmzntfijJW<zi~-;l / £% t ffittolZ®- t i.Ltio *A"<3- 
trt^^J (KM **V>K 0 

ttmmtnmz'&hSfr^tzo sD«i#7-;h ooo-soog) £ 

Ml3tfE;*-fc!\ mW£JftffiL/c 0 ^£2mmfca©';>nKlc:Lfc©^ flfi 
fl«X#gp^*W»)RI*«ltU«**^Lfco «**5m 1 ©* b7X-^> 
#5 (95%0 2 . 5%CO t M% 32°C) TiStt: Lfc^r* * 

SfrtC ^JW3S^ 1. Og, »it3S7JO. 6 gi:tg:fLfc„ «H*©3feftl* 
^KttKIESUAio 1 ^RTOHtLfcgL 10 4 M©*yi//<a-;W3 J; ♦) 2 
IsMXttSih 2I3I0*4//<3-;UiR»4'y7TU>Z©JR«tLfco #r» 

mzTfcti>L&mzm-oK&. (^is&m) * *© 

1 0ft'&frt>J}JW<z3-jls (l 0 fl ~1 0 3 M) £3{&ffl«^««<fti;:Jft5 

SD*«tt7 V h (300-500 g) MlfQ&5ES-ti\ g]H£»tbU 
g£ 2 cm©*j**f*Jftbfc. m**2 0m 1 ©? U7x~^\>-t?5 4 
it (9 5%0 2 , 5%C0 2 i§M. 3 2'C) VMt:Ltz'?y? ZftftK^ 
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WtLfclft* 1 0" ,, M©;&yU><3-;nc«k!j2@jRf6$-ih 2®g©*^< 

(i o-»-i o 3 m) *wH&frt>3mmvxmiK&*bs %mKfc® 

lX^Lfz 0 »ltWCWffliSttpy7 h©gKfr^ t£S£ 

*u,$km*nmzm^iT-otL 0 suim&^yh (2oo~4oog) * 

5SLfc 0 teora I ©? Uyx-^>-^7-r h3$»$ (95%0 2 , 5% 
co 2 iim. 3 2°C) T'ffifcbfc-^jtxWrtt;:, #]J«$g;*jO. 5gCT» 

(UcCMiMMS) \ ^-©1 0»**>^*;1//<d-^ (10--1 0" 3 M) 



£2 ax* U vggftfcffiftffi (in vitro) 





K B (nM) 












m©M 3 




RKM a 


M,/Mg* 


M 2 /M; 




28 


1200 


10 


98 


19 


2.8 


120 



Iff 
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'J >M,* gtt»ffittM (in vivo) 

1) 5y Hcfctf*a*3t»3Bttffl (i. v. ) 

8-1 liliS (3 8 0-4 2 0 g) 0xy5-yK-'J-fiHt7 7 h£*7 

(7 5 0 rag/kg, i . p. ) Ma-^D7P-X (3 7. 
5mg/kg, i. p. ) T?J»»U MKrt-,r-U£ffAUCo 

(5 mg/body, s. c. ) J: 0 £OT«*££i=WiHLfcflU 
Pulmonary Mechanics Model 6 

(B u x c o) *ffl^TAI»<RTKT«aiftttL*«JgUfc. *«t«Jftft^ 
5#8mtftt#5#tftfc:fe»7;57-fef-A/3»J > (5 0 /!g/kg, i. 
v. ) «»©»£ttttll**fcU *lfc1Wm45^l|if©«it«tt:*l3Str 

^s©n^>«9*34a^7k ; &ffli\ n*i©ii^*m\ aii«{t©8ij&£ 

2) 5 v M=fc^ar\f?£i£5Bttffl (p. o. ) 
ttfc*JK*gP!fl:5l/rt: % 8-1 lfflft (380-420 g) ©X-T5- 

^ K— U * <y 3 0 *5 i . v. tttt£IPItt©&ft«- 

(50x//Kg, i. v. ) ^©M^«fig^ii|AEL/c 0 3>hn-7U^ 

<hLTs tt*ft«9sr©ftt>*)^afttt7k*fflt\ H«©*f¥*m\ sutfi 

tiflteltitU 1 0 0%tbtz o 3> hD-;M»i:*f^-57-bf-^3 
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S3 -UT^ij ') y&Stttffiftm (in vivo) 





sua©® 








JD50 




(mg/kg, 


(mg/kg. 




Lv.) 


P.O.) 










0.080 


0.3 






atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 



±£8 3 \Z7is+l&&frs,Wi>frti&*> \z s *5ffl®it&®ttma&J*lzis 

yu^wm^m^m bra <o s t^mn^mzis^xm ^mw^ra 

K ^sWtiXf/W +*y^-+*>xf-u> % AMI: k T ->jib„ tf'J 
7;i/+l/vr'j3-/K ^Df+xf'J>Xlib b'B*i,7nVjWs9v 
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-*l«&©««i^ *^©tt&^££l&|il© 1 . 0-10 0ffiS%. ff£ 

L<isi. 0-6 0ffifi%cDfj&T-£Wt-<s;:<t :nbOl5?l 

JBi«H*CJ: Hftfc&Pft^©*^ fifcAiQfcfcO. 0. 
1-1 0 0mg/kg£l-&l!K:$7l:r-C. *fcy|i».Pffl:^©«^«, 0. 
00 1-1 Omg/k 1 ~»l5li:7>l7tft4t5©W4 U^„ 

mmm zwfx*jm£%#$nz!m-t * t<, imm \t z. h $ \z >o h h 

N— [l- (4-^^;l/-3-^>7 1 ^.;U) b'^'jy>-4->f;i/1 -2 - 
7i K 
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OH 



161. 4-7; J- 1- (4-^^;l/-3-^>y--;l/) b°^'J i>> • 2 

4-t -I b*->ijJltf-)lT i J h°^U^>l. 4 g<D7-t? h-h'^U 
2 0mlMf:WJ-)A4. 15g, 5-7n^-2-y^/U-2-^ 
>-r>l. 14g^a-)^ij')Al6 6mgiM^ 2. 5 ^rBBAD 

7-;H 6m 1 IC®A?U 4 NM-;t+t>4inl $MTffiTl. 
x-x/Wl«fc9^ft$#SC£K<k9£®fl:&$l. 4 6 g*fifeg|{*<>:L 

H2. N— H- (4-/ ?)U-3 -^N>-r_;U) f^') i? >- 4 - j 
M -2- L L ^-yWXb'o T4. 51 xa-8->f;U) -2-b 
Kot^2-7x^i/7H?h7; KP^fife 

2- (1, [4. 5] x^-8-^;U) -2-hKo 

*i'-2-7x-/Hro»l 6 1 mgCDN, N-->/f;^A7 ; K5ml 
igttlcMKT, 1. 1' -^;V^y^;^/-;H0 0mg^MP 
iS^xmra«t«:L/Co Sttl:il;4-7;7-l- ( 4 _y 3 _ 

tXiJy>2MU0rag, h'Jif/V7;>0. 
4 m ] % 4-^W;;f>ii?>5mg fcWBdDJUEaK T 1 L 
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%Z>ntt%m*%?3Lmmmt D7 - (Ki ese I gel™ 

6 0F, 5 <. Ar t 5 7 4 4 U;U?tt§D ^dd*;VA/^/-;1,= 9 
/ 1 ) fcTttl! U $jSfc£tt 9 3 mg«ilt LTHfc, 
X^3. N — r 1 — (4 3-^>7^;U) tf^i;^>-4-^ 

;t/l -2- (4-;fr*y->?p^i/;P) -2-bKD^y-2-7x^ 
7-tr h7; KO&fiE 

N- [1- (4->^;U-3-^V7 1 -yU) e^';j?>-4-«f^] - 
2- (1, [4. 5] f r ^-8--i';b) -2-tKo + 

^-2-7x^7t h7$ K8 9mg07th>8ral)$ti:p-h^x 
>X;W-f-,>®. l7kfD^45mg x 7k0. 5ml^M, iSt'20TO 
5 0 e CCT 2 iSMft Lfco EMKfifrftSW7k£fin* ? o o *;UAfe| 

(K i e s e 1 g e 1 ™6 0 F 2B , N A r t 5 7 4 4 i/htttm) ^dp 

Ig4. N — [ 1 — (4 ->^;l/-3-^>jr_;l/) bX'J-?>-4-^ 
>>UT -2-hKot^-2- (4-hKPt->y»p^->;W -2-7x 

N- [l- (4 -^;i/-3 -^>-r-;l/) b'^'j v>-4 - 
2- (4 -7f4-y->? a^\+->;U) -2-t KD^i/-2-7x— ;l/74r f> 
7* K4 lmg©y^/-;U2mlMJcSS|c:T7KSfb^^t^h , ^A 
1 5mgfM»tmPWL/:o 5MfC7K^DX.^DD*;l/A«i 

(Kieselgel™60 F 2B < N A r t 5 7 4 4 ( / ;i/ ? tfctJ) ?na 
*;UA/^7-;l/=9/l) £T»MU M^«5 2 lmgMitt 

'H-NMR (CDCl 3l dfppm) :0. 94-2. 50 ( 1 9H, 
m) , 1. 6 0 (3 H, s). 1. 6 8 (3 H, s) , 2. 70-3. 00 
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(3H. m), 3. 46-3. 60 (IH. m) . 3. 61-3. 79 
(1H, m) 5. 00-5. 10 (IH. m), 6. 48 (6/7H, 

brd, J = 8. 1Hz), 6. 73 (1/7 H. brd, J =8. 

0Hz) , 7. 2 2 -7. 4 0 (3H. m) . 7. 5 4-7. 6 5 (2H, 

m) 

fim b FAB-MS (m/e, (CnH 3 ,N 2 0 3 + H) 'ill) : 
4 1 5 



mm 2 

N- n- (4 -> ^;b-3-Ox-;U) h'^'J : J>- 4 -2- 
b Kn*-> -2- (2-b Kn^'/->^p^>fyt/) -2 -7xx;U7-tr h 




ISl. N- fl- (4-y^;l/-3-^>^^.;U) g ^ >j >- 4 
7x^;U?*>j7j-*i^$4 23mg<hy h + ^-;^DDy^>2 5 3^1 

«• 5 0 °ct 1 mmm uc 0 m^mmETmm l® ttitzmm* ? o n * 

M5ral|;j§gU MT4-7i;-l - (4-/?vU-3-/<>x- 
yU) tXiJ^>. 2ig®£6 0 0mg&tfiMy7ot^x^;i,7~>l. 
4 6 m 1 CD * p a 15ml M^Jn^MKT 1 B#d3m# bfc 0 Rfc 

^7^07^/77^- Wl:^t>/Mxf^=l/1~ 

ftKx^yU) ICTfgilU 7 7mg^: c 

X S2. N — f I — (4-y^;l/-.?-/<v^- .,m h^UvV-4-W 
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M ~2- (2-^V/)D^yf;H -2-b Kd^->-2-7x-;V 

N- [1- ( 4 -y ^71/- 3 t°^U 4 -7 

x ^;U^'U^-+i>;l/g?T 2 K7 0mgOfh7hf- , D77>5m] ®& 
IC N -7 8°CT1. 5Mijf-)Ay^ V7*d f;l/T i pv*1f:/««0. 
3ml 1 5^IKf*L^>^n^>^/ > J 9mg^fh7t 

KP77>2m 1 i:i§«?LTM> ft* K£ffl^£#?fiUtt#iM 
L/C MMiC^fn^tT>^»7A7K^^to^TOx^;^tiiL> *JR 

«ffi®*Lft£ftfc&ffi*#Wffl»JH* ot h ^7 ^ - 
(Ki ese 1 g e 1™60F 264 , Art 5 7 4 4 (/Jl?t±M) 7 op 
*;UA/y 9J-}\,= 1 0/1) KTfWKU SiM38mg^lfeig 

Xf§3. N — f 1 — (4 f->>U-3-^>^Ji;l/) g£s l> v> >- 4 - 4 
)V\ ~2-bKP»'>"2~ (2-h Kp*>>7o^>^;[/) -2-7 x 

N- [1- (4 -/ i-jU-3-^>7--)l) HX'j x>-4-f/l/| - 
2- (2-;f*V v^O^y^t/) -2-tFD + y-2-7x-^7th 

R f fll /htt S m it & ® ( K i esc 1 go 1 ™ 6 0 F >„ , 

Art 5 7 4 4 * dd^I/A/^ ? / -;U= 1 0/ I ) 

•H-NMR (CDC1 3 , 5ppm) : 1. 3 8- 1. 8 5 (6 H. 

m) . 1. 60 (3H, s) , I. 68 (3H. s) . 1. 85-2. 22 
(8H, m) , 2. 22-2. 40 (2 11. m) , 2. 7 5-3. 10 
(3H, m) . 3. 61-3. 25 ( 1 H. m) , 4. 00-4. 12 
(1 H. m) . 5. 0 0 -5. 0 9 ( 1 H, m) , 5. 5 3-5. 6 5 
(1H. m), 6. 9 5 - 7. 04 (IH, m ) , 7. 22-7. 39 
(3H. m) . 7. 5 5-7. 7 8 (2H. m) 

fi«FAB-MS (ra/e, ( C 2< Ha« N? 0.i + H ) ' b.L>X) : 

4 0 1 
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R ft^/iSill^ft (Ki ese 1 ge 1 ™ 6 0 F 25 , , 
Art 5 7 4 4 {/JWUffl 9 a a*)lL./ / ? J -;U= 1 0/ 1 ) 

'H-NMR (CDC1,, <5ppm) : 1. 4 0-2. 4 2 ( 1 6H, 
m) , 1. 60 (3H, s) , 1. 69 (3H. s), 2. 80-2. 98 

(3H. m) . 3. 6 4-3. 7 1 (1H, m) , 4. 0 5-4. 15(1 
/3H, m) . 4. 6 0-4. 6 4 (2/3 H. m) , 5. 0 1-5. 10 

( 1 H, m) , 5. 25-5. 72 (1H, m) . 6. 96-7. 07 

( 1 H. m) . 7. 18-7. 39 (311. m) . 7. 65-7. 78 

(2H, m) 

fiMFAB-MS (m/e. ( C 2 < H„ N 2 0 3 + H) - 1 UT) : 
4 0 1 

niters 

N- T1- ( 4-y^^-3-^>x-;l/) bT^yy>-4-^;Ul -2- 
(1. 3- trans-3. 4 — cis-3. Kp^yy^p^> 




N- T1- ( 4-^yk3-^>f^^) 
^]-2 -(l, 7-trans-l, 5-ci s-3, 3--^*;l>- 
2, 4-WlfS/»p TS. 3. Ql^^- 7 -Y^-2-hKn 

2-(l, 7-trans-l, 5-ci s-3. 
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TM2 . N — f 1 — (4->f;|/-3-^yfz;l/) fc-^'j^>-4-*< 
>l] -2- (\. 3-t rans-3. 4-cis-3, 4-vhKn^> 
k£**^±M -2-hKp^y-2-7x-;l/7th7: Kg£$ 

N- [1- (4 ^;l/-3 -^>f--;b) e^US?>-4— f/U] - 
2- (1, 7-trans-l. 5-ci s-3, 3-yyf;l/-2, 4- 
i?**V£zs9a [3. 3. 0] t^-7->f A) -2-t Ko + ->- 
2 -"7 i-;l/T-ir hT = K 1 9 4 mg^f F5b Fo77>8m ] -7k 
3m 1 u p- h;l/x>x/U*>j& . l ^fp^ i i Omg&fln 

(K i e s c 1 g e 1 ™6 0 F 2M , A r t 5 7 4 4 yU^tt^) 7 d d 

' H-NMR (C DC J a, 5ppm) : 1. 25-2. 38 ( 1 4 H. 

m) , 1. 61 (3H, s), 1. 69 (3H. s) , 2. 66-2. 87 
(2H, m). 3. 34-3. 4 9 ( 1 H, m) , 3. 60-3. 79 
(III. m), 4. 08-4. 2 4 (3 H. m) . 5. 00-5. 11 
(1 H. m) . 5. 9 0 (1 H. brd, ,1 = 7. 8Hz) . 7. 2 5- 

7. 4 1 (3H. m) , 7. 5 0-7. 5 8 (2H, m) 

ffi£»teFAB-MS (m/e. <C ,« H».N, 0< + H) • i LT) : 
4 1 7 

H«4 

n- n- (4-/^ju- 3 e^'j ->>-4 — r ^ui - 2- 

(1. 2 — trans — 2. 3 — cis — 2. 3 -S? b Kp4-^/ ^/ 7 p^> 
tM ~ 2 — h Kp4-->— 2 —7 x— ;UT-t? K7: |»' 
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2— (1. 6-t rans-1, 5-ci s-3, 3 - ; J / 2 , 

4-iS**W>>?B [3. 3. 0] ***-7— Ob) -2-fc Kn* 

R f «Mm£ S ^®tt£$> (Ki ese 1 g e 1 ™ 6 0 F 25 < , 

Art 5 7 4 4 (y;l^fct«) ?Dot>W^;-^=9/l) 

'H-NMR (CDC 1 3 , <5ppm) : 1. 2 — 1. 4 (2H, m), 

1. 4-2. 0 (8H. m) , 1, 60 (3H. s). 1. 6 8 (3 H, 

s) . 2. 0-2. 2 5 (4H. m) . 2. 2 5-2 4 (2H. m) . 2. 

7-2. 9 (2H. m), 2. 95-3. 1 ( 1 H. q, J = 1 1. 

2 Hz) , 3. 5-3. 85 (2H. m) , 3. 95-4. 15 (2H, 

m) . 5. 0-5. 1 (1H, m) . 6. 5 3 ( 1 H, brd, J = 8. 

0Hz) , 7. 25-7. 4 (3H, m) . 7. 5-7. 6 (2H. m) 

fi»FAB-MS (m/e, ( C 2 < H„ N 2 0, + H ) tLX) : 
4 1 7 

R f M >\\ t£ * % m it & m ( K i e s e 1 g e l"'6 0F !st , 

Art 5 7 4 4 {* >V9&W) ^DD*W^;-;l/=9/l) 

'H-NMR (CDC1 3 . Spprn) : 1. 2-2. 25 (1 4H, 

m) , 1. 60 (3H, s). 1. 68 (3H. s). 2. 25-2. 4 

(2H. m) . 2. 7-2. 9 (3H. m) , 3. 6-4. 2 ( 4 H. 

m) , 5. 0-5. 1 (1H. m) . 6. 63 ( 1 H. brd. J=7. 

7Hz) . 7. 25-7. 4 (3H, m) . 7. 6-7. 7 (2H, m) 

fiMFAB-MS (m/e, (C»,H„ N 2 O, + H ) • t IT) : 
4 1 7 



H»5 
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(2R) -N - ri- u-y^;u-3-^>x-;u) b-^';-^>-4--r 
>\A -2-b KD4^-2 - (3-bKo4'>'>»D^yf;l/) -2-7 x 



*-jm&zm<.\ vmm i ©xn2£r>'4 iisj^ic Lxmrnn^^m^ 

R f H/JWi £ £S{t£1& ( K i e s e 1 g c 1 ™ 6 0 F JS « . 
Art 5 7 4 4 (J JUtftM) ? P D*;UA/V ? J 9 / 1 ) 
is 'H-NMR (CDC 1 3, <5ppm) : 1. 2 0-2. 3 8 (2 2 H. 

m) . 2 . 6 8- 2. 9 0 ( 2 H. m) . 3 . 20-3. 42 ( 1 H. 
m). 3. 60-3. 8 5 (2H, m) , 4. 28-4. 48 ( 1 H, 
m) , 5. 0 0-5. 11 (1H, m) , 6. 0 5-6. 2 0 ( 1 H, 
m) , 7. 2 0-7. 4 1 (3H, m) , 7. 5 1- 7. 6 1 <2H. m) 

20 r f m 'hfc * m ii it & m ( k i e s e 1 g « i Tii 6 0F !i(1 

Art 5 7 4 4 9 nafrJlA/ * 9 J -/[,= 9 / 1) 

'H-NMR (CDCU. <5ppm) : 1. 2 0 -2. 4 0 (2 2 H. 
m), 2. 76-3. 00 (2 H. m) , 3. 43-3. 80 (3 H, 
m) , 4. 2 0-4. 2 7 (1 /2H, m) . 4. 3 0 - 4. 4 0 ( 1 / 
25 2H, m), 4. 98-5. 10 (1H, m). 5. 90-6. 14 
(1H. m) . 7. 20-7. 39 (3 II, m). 7. 70-7. 80 
(2H. m) 



5 




30 



%mme 

(2R) -N- ri - (4-y^;U-3-^y^- ;t ,) 
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£J -2-b Fp*->~2- f (1 S. 3S) -3-b Kp*->>?d^> 



(2-t Kp*^-2- [ (1 S) -3-^+Vi/^D^>^^] -2- 

'H-NMR (CDC I.,. 5ppm) : 1. 2 3-2. 3 9 (1 6H. 

m). 1. 60 (3 H. s), 1. 6 8 (3H, s), 2. 68-2. 95 
(2H, m) , 3. 21-3. 40 (1H, m) . 3. 60-3. 81 
(2H. m), 4. 35-4. 47 (1H. m) , 5. 00-5. 10 
(1H. m), 6. 08-6. 11 (1H, m). 7. 19-7. 42 
(311, m) . 7. 5 8 (2H. d. J = 7. 2Hz) 

ffi*H?f£FAB-MS (m/e, (C„H„N,0,+ H) iLT) : 

4 0 1 

HWJ7 

(2R) -N - fl- (4-/^;l~3-^yr--jl) t'KV i> 4 - J 
-2-bhW-2- f (IS. 3S) - 3-bKp4'>^p^> 
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HH 



HO 




OH 



COOH 



(2R) — N— [1- (4-^;i,-3-^>x-;I/) b'^ U v >- 4 - 
-2-tKD + y-2- [ (IS. 3S) -3-tKP*->^P^ 
-2-7x-^7-ir(>7; K 1 3 m g©x? y -JUfemcWJlsW 

(2R) — N— ri- (4-y ^/i/-3-^>x-;b) h'^i;^>^4-^ 
-2-b Kn^>-2- r (1 R. 3R) -3-b Yu**si/tw*> 



2-hKD + ->-2- [ (1R) -3-*+yj'?D'<^] -2-7 

'H-NMR (CD C 1 3, £ppm) :1. 28-2. 21 ( 1 4 H, 
m) . I. 60 (3H, s) , 1. 68 (3H. s) 2. 25-2. 39 
(2H. m) . 2. 6 5 - 2. 9 0 (2 H, m) , 3. 21-3. 38 
(1H. m) . 3. 6 0 -3. 7 9 (2 H, m) , 4. 29-4. 38 
(lH. m). 5. 00-5. 10 (1H, m), 6. 00-6. 12 
(1 H. m) . 7. 2 0 -7. 4 0 ( 3 H. m) . 7. 5 7 (2H. 
brd, J = 8. 3Hz) 
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F A B - M S (m/e. (C»H J4 N:0, + H) 'ilt) : 

4 0 1 

(2R) -N- ( l - •> » p^7f;M f ;[/hX 'J y >- 4 - -f -2- 
t Kp*->- 2- r (1 S. 3 S) -3-h KP4->y^P^>f;l/1 - 
2-7 x-;l/7th7: K 

ma* 



X§.2. (2R) -N- (1 -istu^f+im-JW^t) 

M ~2~t Ka^->-2- r (1 S. 3 S) -3-h Kp*>v?p^> 

(2-fc Ko + >-2- [(IS) -3-**y v?o^>^;t/) -2- 
7x— ;t^g£&tf4-7^ 7-1 - (1 a^zf^-JUS tMys* 

y • 2 mmzmi\ mmm 1 xg 2 . a t mmiz Lxtm^^wk 1 

' H — NMR (CDC1 S , (5ppm) : 1. 0 3-2. 4 0 (2 7H. 
m) . 2. 70-2. 90 (2H. m) . 3. 25-3. 40 (1 H. 
m), 3. 61-3. 92 (2H. m) . A. 3 8-4. 49 (1 H. 
m) . 6. 18-6. 32 (1H, m) , 7. 23-7. 40 (3H. 
m) , 7. 58 (2H, brd, J = 7. 8Hz) 
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nmm 1 o 

(2R) -N- ri- (6-7- ^;Ub°U »y-2-4Jl>/ bX'Jy 
>-4-^;H -2-b Kp*>-2- r ( 1 S. 3 S) -3-b Kp*-> 




Ml. 4-7*7-1- (6-y^;l/bf 'J v>-2 --T;l/7 5^) b'^'j 

4- t -yh + y*;fel/7 5 7 t°XV v>3 1 5mg©l, 
npx^>i 5 m 1 & &* ic 6 - 7 ^ b' 'J > - 2 - 7 4/ r-' b K 
3 2 Orag, mm 1 0 OmgRCKTk^^ 'J 7-b h * ->*-7^ 
5 7 5mg^^S{IT)lH»^. 1 KfPdijl^L^o £W»CfSfnfiI? 

7k^tox.T ? n p *^Afft tU U WIS®^figft]^7K^T^#M7K^-7 

^P7h/ 7 7-f- (g^M : ? pp*;UA// ? y -;U= 5 0/ 1) 
i:t^iafelf*5 4 0mg£$fc o Ctl£7 ?7-yU2 0ml K&jg 
U 1 0 %&g£-7 ^^HOml ^*^T^-r- 2 0 OT» LAio & 
&£ME@* 5 3 Omg^QWiUifco 
112. (2R) -N- f 1 - (6-y ^/Pb'J v>-2-^;U7^) b° 
^>-4— jAA -2-b KPt->-2- f ( 1 5. 3 S) -3-b K 
P*^x?P^>^;l/l -2-7x^7H?h7; KOAfiE 
4-7*7-1- (6-7f-;Ub°U ^^--OM^/I^) b*^'J^>- 

'H-NMR (CDCli, oppm) : 1. 25-1. 93 ( 1 OH. 
m) . 2. 11-2. 2 8 (2H, m) , 2. 5 1 (3H, s) , 2. 
61-2. 80 (2H, m), 3. 20-3. 37 (1 H, m). 3. 56 
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(2H, s) , 3. 6 0-3. 8 0 (2H, m) , 4. 37-4. 43 
(1 H. m) , 5. 9 0-6. 0 9 ( 1 H, m) , 6. 9 8 ( 1 H, d, J 

= 7. 5Hz), 7. 15 (1H, d, 3 = 7. 8Hz). 7. 22-7. 

38 (3H, m) . 7. 4 5-7. 59 (3H, m) 

#^J1 

2- (1, 4-/mxi:p 14. 51 -rfi-Z-J )l) -2-h Kp* 
•>-2-7 x— JV&WS 

5- (1, 4-yt^Xb'D [4. 51 x73-7-j:>-8- 
-QU) -2. 2-^y^;U-5-7x-^- 1 . 3-j/:fr*y^ >-4 -* 

2, 2- : Jt jc-JV- 1, 3-i?t+V7/'-4-t> 

2l3mg©7h7hKu77>5ml f&$C- 7 8°CT 1 . 5M'Jf)A 
iMVT-atVUTi K^*^>?S»1. 8mlt«TU 1 i*ra«#Lfca 
1. 4-->;!'o^t>^> ; &;xf I/Vt-^-;^ 20mg^f h7h 
Fd 7 ^ > 1 . 5ml UTflO*. 1 . 5 i$|SH£# L/c 0 ElS« 

l&U*#jt„ ;^f'Jy>4m]|;giU WMft-;Hml* 

«£i Nig®, ^pfii?*sa'ia^^7KT'jiK»^^7K^^^->7 

Xm2 - 2- (1. f4. 51 7jj-8-<fJ\,) - 

2- fa KP*- >-2-7^_7UB1=B$g>Afig 

TkBf^^ MJ7A3 6 Omg^^y-;H 5m ] -7K4 m 1 Offl^iCjg 
PL, 5- (1, 4-^**17-7^0 [4. 5] x77-7-x>-8-^ 
M -2, 2-^f;l/-5-7i^|/-l, 3-my 7 y-4-t> 
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3 6 0mg«T6 5 °CT 1 B#B!&# Uc 0 S^fSt ^TKTffjf? LT 

&J££*£EE®ifc LiS £*l/c£S&£y ^HH2ml K&S? U 10% 

2 9 5mg£&feH#£:L-aifco 
#%{?iJ2 

2- (1, 7-trans-l. 5-cis-3. 3-S*y^l/-2. 4- 
10 : S£±£tjs± u f3. 3. 01 *»»-7-^) -2-h Kp£y- 

XSl. 5- (3- h Ko^^->^D^>f;l/) -2. 2--^/^;P- 

2, 2-;yf;[/-5-7i^-l, 3-^^^V^>-4-^->2. 
is 6 6g©7h7tFo77>l 3 0mljgiti;-7 8tT'l. 5M'JfOA 
^V7*Dk>7; K^**>»fS[10. 5ml*15»lKITL 
/-o 1 5£R)||fcfliLrt:fe->£ D^^fy > 1 . 4 g£-f h-5 t FD7 7 > 
10ml i:«»UM> -6 0^i#S LT2B#F t 3fit# Lfc 0 S^i: 

1l&:jifiJ-A,l 2 0rali:»»U *toT**fl:*tf h 'J »7 A 2 . 
3. 7g*|t c 

IS 2. 5- (2~>»a^>^>- 1 -2. 2-yy^;U- 

5 ~ 7 ^-^~l. 3-^^75>-4 5- (3->»p^> 

-Y;b> -2 , 2-^^;l/-5-7x^K 1. 3-^**V 
30 g >~ 4 -;f >g>ft fi^ 
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5- (3-bKo+->->^D^>f;l/) -2, 2 -V* *)\,- 5 -7 xi 
fcJJcftT h U if;V7 ;>5ml, J£fl^ * yx,!,* 2 m I fcW&fcj*. 

x>10 0ml|:SgU 1, 8-*71f fcf*>y*o [5. 4. 0] 7 >^ 
*" 7 " iV1 0ml ^Tl 0 0 o C{IT2 0^jn^mj$L^ o £Jt« 

fen** £/ * r** 5^07^57^ cmm : ^ * 

Ig3 - 5- (3, 4-y|:Kp^- >y^p^>^) , 2 , 
^-5-7x-/V-l, 3-^^V^>-a - ^>^t/5- (2, 
bKP4^7P^>»^-g , 2-^y*;L,- 5 -7^-;b-1 l 3- 

5- (2-->^d^>x>-1-^;I.) -2, 2-y7f;K5-7xX 

2-^^-5-7x^-1, 3-*5j-*V5>-4-* 
>©«^»4 7 7m g^-T-tr h>2 0m I - 7 R 1 OmJOiWpu 
N->f****iJ >-N-*+2/ K5 5 Omg, 4 %HBMt*X $ 7 A 

SHt v i, 7 At*| Lfco m«ttE«« LT» £ *ifcBfi«*£ 
* W,* 7A 7 p^/77^ (SPR«tX : ^+17- >/gttfcx^,U= 2 / 
l:ttSU *UMIlgtt<Z>5- (3, 4-*fc KD + yy^o 
^*)-2. 2-^^-5-7x^-], 3-WV5>- 
4-*>£t>'5- (2, 3-^fc Kn + S/S^n-O**,) -2. 2-£/,< 

2 0 6mg N 7 9rag/i«astLTlfc e 



WO 97/45414 



48 



PCT/JP97/01770 



X ^ 4 - 5 ~ Lb 7-tran s-l. 5 - c i s - 3 . 3-y>f 
JU-2. 4- i?**-V-t'i/?a f3. 3. 01 *t5>-l-<Q\s) -2. 

5- (3, 4-yth*D+i/-/^D^>f;l/) -2, 2-^/f-;U-5- 
7x-/P- 1, 3-^^-+V^>-4-7f>2 00mg©74?h>15ml 
®mz2, h^n/^lm I ^ p- h;ux>x;^>^- — 7K 

ft«!2 5mg^ g&lCTl 2B#Mf^bfco 7-tr h LiH 

^D-7h^'37^- (jgr^iti : ^*vy/mmz.*>i= 2 0/1 -1 0/ 

1) l-Tm^t^g|^^2 2 0mg^fc«^W<hLT|i/Co ffiftfti;: 

XW.5. 2-(l. 7 -trans-l, 5-cis-3. 3-y>f;i/- 
2, 4 bf->?p T3. 3. 0 1 * t 7 - << )V) - 2 - 1 Kp 
^^-2-7x-yWffPfi»(7)^ 

5- (1, 7-trans-l, 5 — cis-3, 3-^y^;U-2, 4- 
>>**-»rk'x*o [3. 3. 0] *??~7->(jl) -2. 2-i?/*A,~ 
5~7x-^-l. 3-^T + 7 7>-4-7i->2 1 8mg0^y-^ 
1 Om 1 7k5m 1 /g^tC^JCT, tKM^" h V ^ A 2 2 0 m g 6 5 
'CUT 1 tifffimtLtZo £MK£ig£ttptTii£1<fe£ L/c<&? n o *;UAffi] 

#^#J3 

2-(l. 6-trans, 1. 5-cis-3. 3->M^;U-2. 4- 
\3. 3. 01 :fr??-7-^U) -2-b Ka^y- 

5- (3, KD + i/^^D^O^yU) -2. 2-^^^;l/-5- 
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mm\4 

(2R) -2 -h Kp*^-2- r ( 1 R) -3-**V u^y=f- 
AA -2-1 j.-)\,WmikU> C2R) -2-h Ka^^-2~ f (1 S) - 

(2R. 5R) -2- (t-7*M -5- f (1 R) -3-^4- 
V^p^y ^yl/l -5-7x-;l/-l. 3-WV7^4~t^r>' 
(2R, 5R) -2- Hzil±M ~5- r (1 S) -3-^V->^ 
^>f-;U1 -5-7^-1, 3-S?**y5>-4-*>g)&gfc 

D. -t?-/<. y ys (S e e b a c h) 6©3r& [Tetrahedron, 
40«1313-1324H(1984^)] CfiE.t^l/; (2R. 
5R) -2- (t-7*^;U) -5-7^yb- 1 . 3-^+V7>-4- 
*>5 1 OmgCf h5tKD77>20ml -^1f/f-;U'J h 'J T 
$ Kl ml 8°CT'l. 5M'Jr«7A^^ V7*DkVl/7 $ K's+tf 

7ml£»TU 30$}»L/^y^ D ^>f;> 
285mgOt^hFa77>l. 5ml»M> Kl. 5H#fiSJS£ 

mmmm ^t>/»»xf;v= is/i-io/d «-t»sjl*jb 

It N M R © N O E ck 19 L fc 0 

2-h KP*i,-2- f (1 R) -3-;t*y->*p^V*yt/, - 
2-7,-;M[f (2-h K p^-,-2- f (j S ) -3^7->» 
p^>?;1/1 - 2-7x-;»^ 

(2 S. 5S) -2- (t-7fyU) —5 — [ ( 1 R) 

-5-7X-/V-1, 3-^ + 77>-4-t>^ (2S. 
5S) - 2- (t-y^) -5- [ (IS) -3-**7 ^a^yf- 
;U] -5-7x^-1, 3-***Vy>-4-*>%m\ #^1J2X 
g5 «!:TO©^{rT^^t^^^n^nS!iiL^o 
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*%twv> 1.4- -mm^v ?>mmmmwt)j»x* >; >m 3 §^(* 
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m # © 



( 1 ) Hftit C I ] 



Ar o 



HO- 



— H-X— /~N-R2 [J] 
l ^ — ' 



-f3^f-n7 V-yUg ({gU 7U-/Ug&tf^xD7 , J-^g©3S±©7k 
b Kn + i^^gT'g&SftTOT ££U R ' 1 ~ 2 

T n 7 <J - Jl T ;l * ©]g ± © 7 J< $ ^ rt jggg 7 , u + % , N D y y ^ 
i% fl£«7;i/3*5/g % 7i ygXIib Kn + £/yf-;us-cH»$*iT^T 

(2) Ar*<7 x-;l/3"C**»3fcJBl EttOft^Xli^©^^;^ 

(3) R'*<l-2®©7k»S*«l±iZWr*i/^n>rDhVI/S. 

(5) RWfEit 
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U< li'>i7oT;u^-^S^-rK 3£oteR' , £R < 'XteR rt < tR e l^ -en 
*g \\z ti o T^Sfc 3 -~ 8 fS© *> ? □ 7 X Ji •> ? n 7 jV y r. ;U 

(6) R 2 ^S&5~-1 5«Og«|tt^U<«^tt«<0 7';I / + ;uS s 7/1/ 

y~;l4L 7/l/*-/l/g, nTyu+yi/^ottsft©**^ A<fi»Tyu 
*/t/T-g£ $ *iti^C *> £ ^ •> ? d t ;U*;U7 L < (4 •> * n 7 /I/ 
*yU7;i/y-;i/Ss t'i/^ D7;U+;um±©«cD7K^0KT-^fg^7;U+^ 
TSfe$tiTl^Tfe«k^fc'i/^n7yu+;P7/i/*;US^U< lit'i/^DT^ 
+yU7;Uy^^S. D7^y^;l/^±©H-.tr©7R^I^ : f *<ffi«7/l/*^ 
"Cffift $ tlTC ^Tfci^y? n 7;U^-;U7 /Mr/I/S& : L < 13 •> ? n 7/l/y 

^THft $ tTO >T t> i ^ h" i/ 1 o 7;py — JVT /U* ;Ug^ L < li h" i/ ? n 
7/l/7--;U7;l"7-— >i/g N ^^o7yl'+;l'7/l/+-;i/^X(i>'>D7yi/>7-- 

(7) R 2 ^>v>;US, 7**^/145, 7i^7ntVl4£, 7*^/1/7 
D^yusxii 2 - f U -^yuy ^/Ug, 2 - f U i?>krf-7i4!&, 2 - f V * 

^Dbvn, 3- fj^/M^i/g. 2-^77 

7U/Mfvl/g N 2 5 ^7U/Mf-;l/g x 4 - -f f^Ug, 
s-^yuwfAi, 5- e^/U/M ?-/l/g, 2-7U/M^/Ug, 
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3 - 7 'J Jl/ f- Jim. 2 - h'n U ;M ^/Ug, 3-Eo'J tojt ? ^S> 2 - 
tf y 5 it-JW f-ivm^ i'Js-jUyt 9 AM, 5 - h°U > i?-A>* ^ 

^s. 2 - trs 3 - ;m ^yps % 4 - 1* y ^ 

(8) N - [1- (4-yf;l/-3-^yf-;l/) tf^'J 4 --f/l/J 
-2- (3-tFo + ^-/^D^>f;l/) -2-tKD + y-2-7i^ 
7-t?h7~h\ N — [1- (6 -/ f-JV^V i/y-2 - J to M f- Jl/) t'^'j 

A--i)V\ - 2 - (3 -k KP+^->^D^>f;i.) - 2 - t Ku^ 
•>-2-7i^t/7th7; KXhtN- (1 -i/*D/\7^/M ^yPt^U 
v>-4 -^u) - 2- (3-kFn+->y^o^f;l/) - 2 - t Ko* 
2 " 7 x-;UT -br 4 KT**S»*^ 1 E«©ft^X«^<03SIW 

(9) (2R) -N- [1- (4-^fy[/-3-^>f-;l/) f^y>>>- 
4--f;H-2-[(ls. 3S) -3-h Ka + -/^^o^>5 1 ;H -2 
-t KD+->-2-7x-;l/7t K> (2R) -N- [1 - (6-^ 

^eys?>-2--rypyf-4/) t^y yy-A -^jv\ -2- [(is. 

3S) -3-hKD + ->y^n^>f;P] - 2 - t Kn^->- 2 - 7^* 
T-bYTX KX(i (2R) - N - (1 -S/^n^rfvP/f-A/tW; 
4--f/U) -2- [ (1 S ( 3S) -3-h Fn + ^i/^D^V^/U] -2 
-bKa + y-2-7xi;l/7^b7; TO*9lEtt0tt£ftXI2*®£ 

(i o) mmitmo-titt en ©l. 4-s?H«i^';y>«*(*x 
(in a*. *ttsn>BBi*x fitting ^-»k«©ffi*x«iitt 
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(12) i ieis©-K tn oi, 4 - vmm u ^ yg&w#x 
atws. wa*t^ mwe^ ja*Mfc*;*§s mitnvmmxtmmm&TLm 

(13) (a) -HRSC [I I I] 

Ar 

HO— [—COOH [ffl] 
R 10 

K*, R ' a li*ft^ L < teflon*: 1 - 2 ffl«D7jcK»X L 

*mu A r iifjiecS^Wr^] T^3ft5*;P#>KXti<e<D£jfctt 
8§4M*$ N Hft5* [IV] 

hxhQn- r» m 

^mmm^ mmmttu^nm^fritezmfrhmiinz i xta2<g© 

»J -A/7A^riyHR^fP7 U -;l/7;U4vPg©JS±©7K^?li{£iS& 
7;MvuS, fi«7;V3 + i/S, 7^S. fiSISftfcT ; /S, t Ko* 

XliNHXtiO^^-] T^$n**tM!>Xli*©&£JK&<*-fei\ R ,o a<& 
±I-W-T 3 ~ 6 {I© * o7^;l/SO^Ii^Oi £ Xl*{£l£S 
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(b) ±ie-&3; [ill] ©^^'v^Xii-e-^S^tt^^^-JK^ 

[V] 



K4\ Ar, R'\ X&VEltmZ<DgM%1l-tZ] 

s&umLtz^ -« [vii] 



K c t 3 > Lu»it3s**u ^ttR^iiitiie^^^wr-s] T^sti* 

(c) ±E-ftS [V I ] OftMWfSKUfcft* -« [ I X] 
R 2l -CHO [vm] 

7<J-;Ug N TyJV^-jum. 7 'J -;U7vl/7-;l/gX!i^>-tf 
1 X« 2 i(D^ nl^tti^fP 7 'J -Jim^L < l^fny U -;U 

7ji*jum ({iu R7»j-/uSn r^^+yvs, r »; 

l*< >tf LTl «fc i ^I3RH^ H*1BTO tfM«IS?fr & X 




N- E [V] 




R' v -L [VII] 
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